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B^Ul^E^ uVi^7]^h^ ^^^H %#<3^ #-M afl^m B^l^E] %# 

^-al^-tq-. *m<3] «K£*ll7l ^(semiconductor pillarH #7l Biffl*l^Ei 

#-f-*H #7l «-^<3^-4 ^#^4. #7l B^l^E^ ##<^ ^ #7] * 

A>o]^ ^<£^ 711 olH ^d^i ^fl^ltf. #7l B^E^^Ei 

^ A oHl TflolB ^^-ol tiH^]^cf. # 7 ] Aj-u. ^ojE <£ cj-l-^ #7] T5}Jf 

>IMH ^4 ^#*>Cf. #7l ol^ TflolE s.^ b^^I^e^I- *fl^Hr «v^^ 

tiVS^ll #^<* #ofl *>3flS j^n}- sflTg g H^^l^E] ^^^JJf C>^- 

&H #7] HSH^l^Ei *Hg<§^ ^ #71 3fl^# ^-f-^rir ^ol£ ^uj-o^ 

7l^# ^#*Rr ^ ^wlt}-cf. #71 3fll^ ^ifl^ *fl7i*H ^"71 H^l 

^ %#<g^o] ^jjLofl cHDl^ ^#tb^. #71 #<H1 #71 

^4-^ ^olE £^oV^. ^A^*Vcf. #7l 7l]o]E i^nV^. 2flE^*><^ # 

71 <£t\% <3<* lflo)l #^*Kr TIMS ^ ^ #71 H^xl^Ei %#<3<*£] 

7>5.X]S^ #«- TflolH ^-g- ^#W. 

£ 10a 
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[^3 ^1] 

3# 7flolB S-i B$3^3 «J zl X| {Double-gate MOS transistor and 
method of fabricating the same} 

£ l£r 1^3 H ^Al^^l 4=. o]^ 7l]olH SLi H 313^3 3 ^^io] J7_ 
£ 2a *fl3 £ lOa^ ^3 H ^Al^oj] nf=- o]^ TflolH S.^ H313^33 

^a^* -£^* r 3 s. 13 1-1*11 33 #)*fl*! ^£« 0 lJi, 

£ 2b ^3 £ lOb^r £ 1^3 <g ^UHH n}^ ol^ Tfloln £ ^ H€3^33 

aOa&^-g- ^^sM 33-3 £ 13 n-M 33 3*fl^ ^^-SLl-oi ji, 

5E 11 ifl3 £ 13^ £ 3a^l Ji3^ aVE^l 7 ]=.g. ^^Kr a J-^^r ^ 

£ 14fe £ 3^- ^HH 3€- 3^ TflolH 2.^ H€3^33 

£ 15^ £ 143 I - I °1] 3-3 3*11^ &HS.°]3L, 

s 16-^ ^3 se 3-E- ^HH 3-E- 3^ Tflois £i H^3^33 

3 -a, 

£. I7fe je 163 I - I °fl 33 3*ti*l ^£33. 
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^] 

^E^ ^ ZL ^S^ofl 

<io> cfl«-^o] ti>£^l ifl^j s.^ ^ifl^cf. ixj-ej- 

A i, tiV£^l ^>1:^ ^^£7> ^7}^) ^ %7] £i B^l^^ ^ 

^(scaled down)£]Jl ^cf. ^7] £i B^^l^Eil:^ #7l^<y ^>7l HKE.*fl 

4l7>l-^ ^ofl ^]^^o.s 

^^Cf. ^"71 TflojH ^^j^'y-iLcf ^ 711 olH ^7>S1^, 

#7] ^ ^ ^Hf^l inversion layer)<>] ^*\<L£. 

, ^71 o]^ TflolH £i B^^l^E^ c|-<y TflojB #=-( s ingle gate electrode)!- # 
^ 3-^ H€*liEH til^H ^3 ^-JMl^l €■ ^ ^i#(large on-current) 
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<12> #7] o]^ 7]1o]b S.^ H^l^fe nl^-^ *H6,004,837J^1 "°1# 7)}°}E. °fli 

3.°}°} (dual-gate SOI transistor)"^ ^ll^S ±. (Gambino) ^1 ^ 

7lM^ w> $icf. %7\ ^6,004,837Jl^ 14=^, <H1^B<>H (SOI ; silicon 

on insulator) 7}&°\] ^ 7ll°lB ^^-( t0 p gate electrode) *}--¥- 7fl°lH £^ 
3.^ B 31*1 ^7}- ^^^cf. BB, ^7} o)^ TilolB Bi: B^l^-I- ^<5V 

[^Ol Ol-Jl^ ^ 7l#^ 
<13> ^- «^ol 01SJ771- 7l#^ o^B^M 7l^ AV-g-^ol Jf-^-ol y> £ 

^171^1 ol^ TflolB S-i B€*l^i» *||S*rfe «J-^^r ^fl^Kr cfl oicf. 
<14> ^ Ol ol=j77> nf= a>£^7l^l aflS^ ol# Til 

°lB B^ B 31*1^-1- *fl ^Hr cfl $14. 
<15> ^"71 7) #3 :zf«-§- <^1^7l iflSH o}^ TjlolH B^i B^l^&l ^ 

<16> «Vrgol o_] o^ofl rr)-S^ ) aV 7 ] ol^ 7)1 olE 3.^ H^^l^E^l- afl^th}. ^7} 

B^-tr4. ^>i-t^ ^B*ll 7l ^(semiconductor pillar)°l #7l B3I*1^ 

^ -§- ^r-S-^H ^"71 #^^^31- ^^^cf. ^71 tiV^^l 7l^ ^-71 B^*l^ 

%^°§^ ^ ^"71 %^cg«ol ol^Sl^S. ^V 7l H^fi^l^Ei ^o^o^ ^^1^4. 
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# 7 ] e^ia^ ^ #7l §#<§^ a>o]o) <^o^ e>-^ 711 °1H ^(bottom 

gate elect rode *U^4. #7l s>-*f 7)1 ojE &^r-& #7] %^^^ ( #7l B€*l^ 

3 ^ #7l 7l^iL5L^Ei ^£4. ^<^£ <5>4<>1 a o V«. 711 o]H ^ 

(top gate electrode)^ #7l %#<3^<al #^# 7fS^£S titi*l€4. # 

71 #■?- 7)1 olH #7l ^ 711 OIH #^4 ^4 3#*Hr °J= 3Hr4. # 

71 #-?- TflolH #4 ^ TflolB ^4 3*1 JI #4 H$4^4 %^<^ 0_JeL 

^4 ^<344. 

<17> #4 3^5= aV£^7l^^ #4 B^4^4 ^ Jf£-^ #-f-*|-fe- 

7l^( a single semiconductor pillar)^ ^ &4. <^1# #7l 
444 «V£^7l^^ #71 B3H4^4 «^^<q f^^* ^ 5U4. °1 ^^-ofl, 

#4 *M:£ 444 4^ TflolH ^^g. t} w ^olE ^ofl ^^4. 

<18> ol2f^ Tg-e), #7l 440} yj-^^ 71-6. ^- 7 j H314^ ^ # 4l 

^ 42 H^l^^l ^-^1 71 ^(divide) 4 ^Eflo^ ,£o_j ^n^| 7l = 

(bar-shaped single semiconductor pillar), ^ 4 ^§314 ir^J ^£^1171 ^( bar -shaped 
central semiconductor pillar)^ ^rS. &4. °1 #7l 4-t- 7ll 0 lH. *i^r 44 

m 31 42 4^ 71HH ^-^nf. 4*1 1^4, #4 4 tg^s] 4<H ti_V£^ll 

71^8: #4 H€4^*1 <^ ^ ^- 4^4 #71 4^ TlMJL 4^-§- 7}S.^] «fl*ls} 

4. °H1 44<^, #7i ^o]5L 444 #« 
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*d^-& #7l afll ^ ^12 «-£<ge)#<2l ^# z}-z}- 7 >^1=^ *IU 

£ ^12 #^ TflojH ^ ^cf. ^"71 *fll £ ^12 #-»f tIMe #^i-ol 

^"4 #?1 ^ *fl2 ^ T^E ^l"^ 3*1 5^5" ^-7} *fll #JjL Tfl 

°1H #^>8- #7l *>Jf TflojH #^1 ^TsRr <£ cJ-S.^ aJ- 7 ] ^ 2 # 

^ TflolB #7l *fl2 711 o]H €^ ^4 ^*Rr °<J 5Hr4. ^, 

#71 *U #^ TllolB #^8- #7l *fll ^ 7flo]H *1^H1 ^71^ ^^U, #7) 

*fl2 #-*f Tlloje Aj-71 ^ 2 TflolH #^°ll ^71^ 

d 4of 7 M, #71 ^<>| £ sj-ufo] ti>JE^7l^ #7l ^Efl^ ^Al ^^7]-^ 

7l^#^r d if-l: ^ 5^. #71 *U ti>£^7l^ #71 *lll B^^l^Ei «#<3^ 
7>#7l-el^- ^^}JL #71 ^£^71^5] tiVcfl^o]! ^lW. ^tb, #71 *fl2 

*ll7lf-£: #71 *fl2 H^1^E| ^cgcrfc^ 7V^-7>Sl^ ^^^>J1 #7l ^ ti^} 7 ] = «q 
^tfl^oll ^^li^. #71 ^ *fl2 *>5i*ll 7l^#^r Z]-Z]- ^7] tij- 

i^l7l^sl gofl tifl^^cf. oiofl ^-7) *fli ti> £ ^ 71^ ^ #7l ^# tiVi^l 

71^ A>o]^ <£o=l vflofl 711 o]E ^ ^ *fll H^^l^El <^ ^ ol *>BflS ^ 

#51 JL, ^-71 *fl2 «ViE^l 71^ ^ ^-71 f># aVi^l 71^- A>ol^ <go=l tflofl ^2 ^ Tfl 

°1H ^ ^12 B^l^Ei «:^^^ol ^>^1S ^^^cf. <^1 ^-fofl, #7l #^- Tflo] 

— #^8r ^11 ^ ^12 H^^liEi %#^^l-fil #^f# ^ 7^1 ^ ^12 # 
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tb^, ^7) ^°]SL ^JMM^g- s&7) X]l ^ XI 2 a>i^7l^#^> 

^S. $X^. °1 ^^1, ^71 <5>^ 7flo)H ^71 XI 1 ^ XI 2 «>£X1 7l^# A>o] 

£ tf€- 4^3, 711 o]e SL^ H^l^E^ X1S^# Xl^tb 

4. °1 y o Vl ^^ ti>£Xl7l^ #ofl XI 1 «K£X1^ ^ ^^3^ 

*§^Rr i^-W. A oM ^H4iH D 4, -S-71 «>£X1^- £ ^>7l XI 1 5)^^"* 

#**J-fe *>M-^ «V£X1 71^ ^-71 oV£Xl 71^ ^-71 tiV£X]7l^r 

^ ^71 aVSXl 71^* ^Hr «V£Xl7l^ #ofl 5f£u}i aB |. 

«M #7) ti>£Xl 71 ^n>^a xm-ir ^*>4. ^-71 *> = n>^H *H^* <*! 

ofi£S A>-g-«M ^-71 S>J£X1^-, ^"71 XI 1 ^ a o > 7 | ti>£Xl7l^ £4^.0 

S ^"71 HV^Xl 71^ ^^^^ ^1 sflBj ^ 

^ ^^-8: «gW4 ^"71 «V£X1 7)# tflXl B^Ul ^^tVcf. ^-71 

H3!*l <3<^ ^"71 ^ = P>^3. ^fl^i^ SBL«H| tb^tb^. ^"71 Xll 5)^^- 

^3°-^ XlTl^H ^"71 B^l^Ei %^<3<*°} o>5fl^ 

4. ^7l oilX^ <S<* iflofl ^2 sl^BV afl^o. A o T- 7 ) c^^ tflofl ^ 

X12 5fl€^ ^^§- eMl^€ ^7f^el^ ^th=K ^71 X12 

nV jjflEl ^ ^^^0.5. Xl7l^H ^7] H^*]^ ^ <^ 

^-Xl ^oM <ycm <3^# 4*1 ^7l H^l^Ei ^^^^ S.^, ^7} 

°$<*o) Aj-^^ ^ ^. 7l 7 j-cq ^-ofl XI ^1B ^"71 XI ^1 

— S^r «_>-£Xl7l^; ^-Xl ^71 ^iX^ *§<*-|- XI ^^W. 
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^4 3*]^ #Jf ^lolH ^-fr ZL ^oZf, # 7 | ^C-^ 

^"71 7flol]= ^ofl ^7l^O.S ^ 71HH ^^-O] ^^tf. ^, ^> 

A <#*t tIMH #^°) <£ ^-S.^ ^ TflolB 

<22> o]^, ^«-*V #2:*H ^r^tf ^HIM- A oMl^l ^^*>7] 

<23> £ 1*- a. 1^0] ^! ^AHlofl H}-S. o]^ TiMH H^^l^Hil- ^ 

£ 10a ^ £ lOb^r ^ £ IS) I- I ^ H-n^l 4^ ^JEl-ojt}-. 
<24> iE. 1, £ 10a ^ 51 10b# ^e)^ 71^4 ^ tiV£^l 71^(1)^1 

7} #^<3<*(17a) ^cHMl B*S*l^El %^<^^ol aH^l^cf. ^7} B^l^Ei %^<3<2^ 
#7l «:^<^(17a)4 ^^^cf. ^7] ^-^^ ^3^4 ^ *}^} 

^<L3. o]^o]^. *)o]^ tiVg:^ 7 l = o] ^7} M^^liE] ^<g<*]cy) ^<gc* 

* ^-f-th}. <« 1-^, #71 3<H5. ^>i4^ #51*11 7)^ £ 1 ^ £ lOa^l 

^°1 ^"71 H^l^Ei 7}5L*]e^ Hi- ^Efl5l ^ 7] - (a 

horizontal bar-shaped single semiconductor pillar; 11a), ^ ^r^l^l^f-^ 

o]d\] trj-e)-, <$7] B^^l^E^ %^<3^£- ^7] ^43 te^l7l^(lla)<Hl 51^ *fll 
^ ^12 B^l^E) #^^^#(5a, 5b)S. ^-^4. 
<25> ^-71 ^ aVi£^7]^(lla)^ ^El^-BV^ ^ ll£^l|^ ^l^^lcf. ^"71 #4] 

#513171 ^(ll a )£r ^-71 #^^^(17a)Sl ^#tri=f. SE^r, #7l fc^l^ 
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(lla)^r ^7} XU ^ Xl2 H^l^ %^^^#(5a, 5bH #7] %^ <* (17a)^-S.^ 

ol^£l£^- ^-71 X)l ^ Xl2 B^^l^Ei %^<g<*jl;(5a, 5b)^r ^lW. <>H1 *rEf, 
#7l B^^l^Ei *H3<8«lS-(5a, 5b) 5? #7l %^^^(17a) a}°H a] ^-^#( e mpty 
spaces), ^ ^ % <8^# d l ^Xl^t}. ^^o.s, #7] X]l H^l^ 
(5a) g ^-71 ^<^(17a) XU ^ % <3^°1 ^XI*roL, #7l XI 2 B€*l^Bl 

%^<3^(5b) ?J ^-71 %^^^(17a) *112 ^c] ^ <£<*M $7fl*V4. ^"71 XI l 5? 

X]2 <£z]% ^^#^r ^4 x]l ^ XI 2 ^ TflolH *l^S-( first and second bottom 
gate electrodes; 27c, 27d)S ^fl^^l^-. 

^7} Tflole 3*^1- (27c, 27d) g ^>7l B€*l^Ei *Hd«8^*(5a, 5b) a>o] 

^Itt TflolH £oii3K25)°l 7fl7fl^Cf. ^"71 TflolH ^ <3 ^(25)£r #7l ^ Til o] E 

^^(27c, 27d) ^ #71 ShEX] 7)^(lla) ^ojofl 7fl^^tf. o]6\) c^H, #7] xjo] 
— 1^^(25)^ ^-71 ^ XMh ^#(27c, 27d) ^ #7l «^<^^(17a) A r °H 7 fl 
Xl^tJ.. ^3Z|-^ O.S., ^7l SJ-JfL 711 oje *l^M-(27c, 27d)^r ^7l H^l^E) 
«^<3^#(5a, 5b), ^71 «V£X1 7l^(ll a ) g #7l «^ <* (17a) «L3.Jf 3 #7} 7lM 
B ^^(25)^ ^*fl ^^^^r. 

A o v 7l XU £ Xl2 B^^l^Ei %^^«#(5a, 5b)^ tfJM X| 1 ^ XI 2 

TlMH ^q-i-(first and second top gate electrodes; 27a, 27b)^>l wfl^l^cf. ^7} X]l 

TflolH ^iq-(27a)^ <# ^#^r £ 10b<>ll -E*l€ H r^r #7l XI 1 ^Hr 7fl°lB 

*R-(27c)^ <MH ^#€4. #7l XII* ^ TflojH ^^-(27a)^- #7l X)l 

^ XMB. 3i^-(27cW ^7l^ o_3_ <3^i}. o]$\. b^WS, ^-71 XI 2 ^ Xl°lB 
^^•(27b)Sl <£ #7] XI 2 sf-T- 7fl°lB #^-(27d)^ ^ofl ^^tf. ^azj-ajo. 
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^7] A2 ^ VJ f A] °m #^(27b)£- ^7} A]2 ^ TlMH ^(27dH $.7}*\SL3, 
•3^4. #7] Tfl^lH ^^^-(25)^- S*V ^"71 ^ ?1MB. ^l-(27a, 27b) ^ #7l 
B 33*1 ^4 ^<3<*^(5a, 5b) A>oloilH 7fl7l]sl4. 
<28> sfr 7 ] TflolB ^^"l-(27a, 27b)4 ^1-8: ^1 TllolB ^^ol^(35a)^ 

^14. °H1 4*H, ^"71 ^ 7flo]H ^^-S.(27 C) 27d)4 ^#£r *fl2 TIME ^M 

^i(35b)S m<*l^l4. ^7l *lll ^ ^12 TflolH ^31 °H#(35a, 35b )^ «> 
5J-3]<5H}. A o v 7l ^ *fl2 ^ Tfl^lH ^^-#(27a, 27b) ^ 0 H] A}\ ^ *ll2 7fl^ 

2fl^#(29a, 29b)^l ^£ &4. 

<29> a o v 7 ] 711 olH i5Hol^s.( 35a ) *Hf4 ^-71 H^*]^4 5a, 5b) ^ 

el] <S44 <8^#(33)°1 ^£4. ^-71 <144 «^«l-(33)^ ^-71 a 0 v«. 711 olH 
(27a, 27b) *Hf<*fl ^l*Rr ^S^- *H3*V4. #7l *V^o\) ^-7] 

<^44 ^^^(33)^1 <£l^o-H=r -H^JE i^^/=5fl<?] <3^#(37a, 37b, 37c)°l ^^4 
^2f^o.s., #7] afll B^*1^4 ^^(5a)^ *lll 7flolH 5.^ E.®X]^7} 

^^S\JL, ^7] *fl2 H SH4— E i *^3(5b)<*l| *1]2 o]^ TflolB Si B^4^^7> ^ 

<30> ^A]oflo]l tcf^- afl^ ^7] ^1 * TflolH 3.^ H ^4 4*3 

2] ^ ^4^41^1 ^ 514. 4 ^^1, #7} *fll ^ ^12 ^ TflolH 

^i^-#(27a, 27b) 4°H1 tgAjsj AV 7 j j7^^ ^^^/^efl<?l <34(37c)^ ^-f- H.eflo] 
ojo^ofl *flc^ ^ oij^ ^-71 4i_2_i/i=5ll°l ^<*(37a) ^ #7l JL^IE ±SL^/ 

^efl^l ^^(37b)^r 44 ^ ^12 ^^.i *fl#^- ^ SU4. 
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o}6\) c^H, ^7) ^ ti>£^l7l^(lla)4 3^*Rr #7l «-^<3^(17a)£l S^°ll 
^4^-21 ^^(10)ol *$^S\±r %o] tij-^^cf. a o v 7 ) ^>«-^ ^(10) 

^ #7l ti_V£^7l^;(l), ^ #7l %^<*(l7a)4 5>5L^- ^§^4. <^1» 

^3, #71 «J:5L^7l^;(l)ol p^o] ^ofl, ^"71 4i7>}-g-el <3^(10)^ N^olcf. 

#7l ti>£^l7l^(lla)^ ^ofl PN ^^-o] ^<gt}. o]o)) rt)-e}. ( Aj- 7 ] a} £ ^ 7 )^ 
(11a) vfloj) ^^^^-o] s^sj-ji >y-7l W = efl«*l °<J=£| ^(positive voltage) 

°1 < y7>^^ef£, #7] «V£^7l^(Ha) ^ #71 «>£^7l^;(l)^; -f-^H *=*r ¥^ 

£ 2a vfl^l £ 10aQ °}-greH £ 2b Hl*l £ 10b» %2i^ 
41 ^*MH 4€- 7l]olE s.^ E^flxl^E^ *ll2:#^ ^^^>7lS tb^. £ 2a 

ifl*] £ lOa^r S 1^1 I - I ofl ^ #1*11^! ^£*°1 -SI, £ 2b vfl^l £ lObfe £ 151 

£ 2a ^ £ 2b# ^-S^>^, -^-g- 7l^r( a single crystalline silicon 

substrate)^ ^^71^(1) #ofl *fli 5)^(3), ^-£^^-(5) ^ ^ ^JEL^a. 

^"(7)^- x}%)3. ^#tr4. #71 til£^l^-(5)^ #71 aV£*fl7l#(l)-4 ^<Htr 
^^Kr wV^^. <« #71 tihE^l7l#(l)ol ^el^ 7l^«?l 

#71 ti>£^BV(5)^r -^51 €"^5- <8#^ ^ $14. 7H V H>^*]*r>flfe, #71 

(5)£ *fl=Wg o. Af-g-e>^ ^.SnVO.JL ^^tf. # 7 j ^ 5)^ 

^(3)^ #71 *K£*fl 71^(1), tiVS.^iq-(5) 9? *V=^3^-(7)<H1 tfl*><*| ^ 

^ ^#*Rr ti>sJ-2]S}t}-. ojofl c]*H, #71 5^3 ^-(3)^- 

#71 «V£^l^-(5)5l Al = ^( S eed layer)£l ^ #^0.3. t^sfe 
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w)- 5^*1-4. «fl* ^"71 *fll s]^(3)£r M^ -^^s. 7ll = D>^-D|(SiGe 

layer)°-3. ^ ^cf. ]£tr, #7l *>-f- 7 )£: #7] s\ ^(3) ^ 

^>M-^ 7fl ^(opening; 7a)«- <S^tr4. ^*HHH , ^7) 7fl^(7a)^ ^^^AS 
^ tgEfl (horizontal bar conf igurat ion)» 5^^- ^^^4. 

£ 3a ^ £ 3b# ^S*>^ , all ^ * r ^r^3.^-(7)* 

^>-§-^H ^"71 ti>£^BV(5) ^ afll s)^^(3)# *]Zf*H ^"71 ^17^(1)^ 

^#Al7m *(9)* ^^*Vcf. Aj- 7 1 ^( 9 )£ Aj-71 7fl ^«.( 7a )^ ^oj^ ^Efl-I- £ 
^4. ^r, ^"71 #(9) <*t>1 ^ v} ^Efl( horizontal bar configuration)* 5^4. # 
71 *(9) tfl6fl a] eh ^o.s. 7 |- (lla) ^. fg^c}.. o]ofl oj.^ Aj-71 av^^l 71-g- 

(11a) £ iofl iLo^ w>Sf ^-ol «> ^Efll- ^€4. ^"71 tiV£^l 71 

^(lla)^r ^7) «>£^^-(5)3r ^<^V ^*Rr ?M Wr^^-rJ-. ^, A o v 7l 

*f| 7l^(Ha)^r ^^CL5. ^tsRr *}£)-. #7] 7l-fKlla)£r ^ 

^ oflsl^Al^ (selective epitaxial growth method)* ^>-§-*f^ t 1 Si^f. 

^-71 o>£^7l^(lla)l- ^^*>7] 3HI, Aj- 7 1 ^>£^7l^ S_t£°]} ^# 

0 l£rl"§r ^r°d*H ^71-^-s] !:^# (isolation impurity region; 10)*- =^ 
£ 5a4. #71 ol^-s-o. av 7 i a]-^ 7)^(1)4 5L*1^* 5Hfr4. 

#7] #JE3fl7l#(l)o) p^o] Aj- 7 1 ^7>-g-^ <^(10)£r N^^Cf. 

^4^0.^., Aj-7l #(9)^ ^r^l PN ^<>1 ^^=14. Ojzjis). PN AJ-7] 

48-15 



1020030003807 ^ 2003/7/26 

te^|7lJ6:(l) iflofl ^^S)je.s ^ *HH 4^1, 

-8-71 «>^l7l^(lla) ^ofl ^^o] ^fl^l B}£, JMr^*<HH #7l te^7l^ 
(11a) ^ #71 «h£*lW5H S^fe <^#^ ¥*i^ ^-#^ 7fl^A] 

<36> ^-71 AjiflA} oflsl^lH Aj^i^ AV-g-^^ #71 *(9)^- ^*1 Afl^Hr #71 

31 7l-^(lla)# ^g#*Rr ^^Ml, #71 ^VJEtJ) 7l^(lla) vfl^l ^^(crystalline 

orientation)^ *£^r3Sl *S ^ #(discont inuous regions) ©1 

°1tt #71 ofl^^ ^# ^-<£ #71 «h£*)l^(5)2l #<H1 ^3*r 

^ ^^^^1 ##U"*J=ol #7l «>;£*ll7l#(l)3 #<H1 ^#51^ ^el^-nj-o] 

##^ V ^ ^7l nfl^-olrf. ^3 o.s., #71 «KEa)1 7l^(ll a ) tlH neflo] ^ 
(grain boundary)7l- ^#5]jl, #7l ZL5fl<y ^*H^- ^^l-Ccrystalline defects)^ 
^#^1 ^(generate) . #7l alJE^l 7l^(ll a ) vfl^l #7l l^^tM"^ £ ^^1 

TllolB 5L>i B^l^Sl ^7l^oi j^, ofl^tfl ir^^^- S-a^ 7^>a1 Tjcf. ttf 
eH, #71 «V£*ll 7l^(lla)^r #7] ^^#2] ^#^- ^ *fM ^ ^ ^ vfr^ A> 
-§-*r<*l $^3*r %°] «>^^>rf. 
<37> £ ll ifl*] £ 13^ #71 ^^^^-#01 AjAjs^ ^ o. ^ ol^ ^ 

^71 ^£#014. 

< 38 > £ 11# ^*>^, #71 #(9)21 ^ (bottom surface) #*H #^tr <?d 

f»3 ofl^l^Al^ ^^4. A}£?>}a) *fli o^lwl tiVi^l 7l^(first preliminary 
semiconductor pillar; llg)^r ^#tr^f. °1 ^-M, #7l *fll a>£^l ^(llg)^ 

iE liofl £Al^ ^ol Aj- 7l ^(9)^- Q^is] ^flo.^1 ^i£JL ^A^^cf. Aj- 7l ^i c^l 
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«1 eVE3] 7l^(llg)^ #7] «VE^7l#(l) ^Hl afll tiiH^l^(He) g #7l 

H^q-(5)^ ^ofl ^2 tiJr£^m-(llf)# S^-tl-cf. o]d]} rtj-s}, ^7] *fll ^ 

^2 tiV5L^^-#(lle, llf) a\o)o\) ZLEflo] ^Tll-i-ol ^slcf. 

£ 121- ^2:^, <#7] m afltil tii^^l 7l^(llg)^ tiJJE^l^i- <£*\£\f>} 

^ A J"7l #(9) u|H A\2 oflti] til^^l 7l^(llh)* -g^H ^V7l *)U c^lti] aV £ 

*)l7]-g-(llg) ^ =£3 ^l-B-W(cure). ^7] <l*i^ ^£ o>5^ 7>^, ^ 

7>i iE^r eflo]7-]l- A}-g-*H ^X|^- ^ $lcf. ZL ^32)-, ^"71 *fl2 ^ltil tij-c^ 71^ 
(llh)^r £ 12*11 € «l-5f ^-ol #7] ^11 o\M ti>£^l 7l^(llg)<Hl «1*H ^ 

tiKlow aspect ratio)-!- SHr^. °H r^H, A]2 ofl«l 7l^-(llh)^r ^ vfl 

^ofl o^c]^ ZLeflo] ^Till- £*1 S^tf. ^, #7l *fl2 ofltil aj-i^l 7l^(llh)^r 3<g3 
<?1 ^'JHKa unique crystalline orientation)* 5*^^. ^7} <£x]z) iH) 0 l 
7}it *}-§-*H ^13^ ^-M, ^"71 ^3 ^ 900 "C^l ^r£<Hl^ *r 

^Cf. a*r, ^"71 <1^5l ^ 71-if A>-§-^ ^AlS]^ ^-fofl, ^-71 ^^Sl 

600 °C ^*1 1000 M -S-S^H 9X^. 

£ 13* %^*f ^ , #7l ofl^^ 7^* CfAl A>-§-^ A o V 7l *fl2 

<^ltil tiV^^l 7l-§Kllh) ^-ofl «>5L^^g- ^7>5. ^^mcf. H ^7) *(9)* # 

#*1 *H4-tt ^"71 aj-£^l 7l^(lla)ol ^€4. 

3a ^ 51 3b# ^1 %i-S*>^, #7] ti>i^l 7l^(lla)* «V£*ll7l#£) # 

£ A oHl ^ ^^>^3^(13)* ^tr^. #7} tfJjL 5^n}A a n|( 13) A ^-71 

^(7) ^ ^-71 4 >J f ^r^f^HS]-(13)^: ^=^^3^(14)* ^t!-cf. ^>7l j}£p}i3 
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4(14)^ #<*fl A}1 iSefl^l^H ^^(15)-S- ^^tb4. #7l *U ilefl^liB 

2flH(15)^ #71 7l^(lla)^ #^-# 7>S.x]e £ s. ^s}t}. 

£ 4a ^ H 4b«- #S*V^, #71 *fll I£e^liB 3^(15)* *14 4iHS a> 
-g-«H #71 ^4^3.4(14)* KflE^SH #7l *_KE*ll 7l-^(lla)^- g^r sj-JEL^H 
^(Ua)!- ^*t4. ^^^^.S, #7l ^> = Pl->iS 2flH(14a)^r A}1 ^ ^12 *>^- *>JEL 
3rfl^s. (7a( 75)3 7|. o>^-e^i #«. S}cn}iH 3fl^(13a)^r 5L^tb4. #7l ^ 
^12 ^ tE^ia sfl^il-(7a ) 7b )-^ 44 #71 te^l7l^-(lla)2] <£ £ofl 31*1*1-51 
^ ^€4. 4^1, #71 *fll 3L£5ll4iH ^Bi(l5)# ^171^4. 

#71 5f£p}ia 5ll^i(14a)» ^14 v}^3.3- 4~8-*H #71 «h£*)14(5), 
4(3) ^ ti_V£^7l^;(l)# 44*H H€*l <§^(17)# ^#^. #7l 

*1 ^^(17)^ #71 ^4^3. 2flBi(i4a) ^V-^-^l ^^^(173)^ ^tb4. *H1 
44 , #71 1-^^^(173) ^ #71 *)U <5}^- ^p>^a 2flli(7a) 4°H1 *}%}S. 
3^4 4*£(3a) ^ B€4^^ %^<^(5a)°l ^SlJl, #7l «-^<3^(17a) ^ 
#71 ^2 ^ ^n>^3 2flBi(7b) 4°H 4315. 3#^J 3}^4 sfl^(3b) ^ *ll2 H$ 
4^3 «r#<^(5bH ^€4. #71 5MJ4 5fl€#(3a, 3b)^ #7l ti>£^7l^(lla) 
*fl 2l*fl 4^ 3 3 ^4( separated). #7l A)l ^ *fi2 B^l^i «^ <3 ^#(53, 5b) ^ 
*1 #71 «V£^7l-^(lla)^l ^*fl 4^L 3^4. 

£ 5a c ^ £ 5bl- , #71 s]^4 *mi-(3a, 3b) -8: >H1 >) 
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*M -*7l afll ^ ^2 B^l^i «-^^^#(5a, 5b) Al ^ XI 2 

^^#(19a, 19b) -i- H^W-. sl^nv 2H^-i-(3a, 3b H ^S]^- 7fi^}^(SiGe 

layer )°.S. sflli#(3a, 3b)£r ^(HN0 3 ), 

(hydrofluoric acid; HF) ^ 1t-°l£:*r(de ionized water)^ (mixture)* * r -8-*r 

d\ o. s ^t^J ^ ^cf. #71 ^^-g-^^r i£^(CH 3 C00H)* c| 1MHcontain)tl- 

-£ 6a ^ £ 6b* #71 olc^ ^^#(19a, 19b)* «V£^7]^ 

^Hl *fl2 S|^^-S- $#*M <&t\% ^^*(19a, 19b)* ^*4. ojofl 45^ 

^7} *fl2 s\ $ A& #7] H^^l ^^(17)^ ^ ^ «>^-^ ^Hl51 ^^^cf. ^-71 ^2 
#7l JeL^I^ ^<3^#(5a, 5b), #7] &S.A7WU) ^ #7l «>2E31 71 

^(lla)^l tflSH ^ *g#*Rr 53 Ol U}BJ-3lT5}cf. cfl^- 

A oM *i)2 £$-A°-3- *§-%*k 9X^. ^7} x\}2 s\^A^r ^A*\ 

<*l #7l B*ffl*l ^^(17)^ ^ ^ wl-^-^-i; ^Al^lcf. rz. ^4, #71 afll ^ X| 2 
33 <3^*(19a, 19b) s\*$A ^^#(213, 21b)°l #7l X|2 3>8 

^* ^^f7l <^(H 3 P0 4 )* A}-g-*H ^Al^- ^ satj.. Aj-71 H«*l 

(17) iflofl ^-Aj-o^ « o v^^. a>^>^ ^7^3^(23)* ^-71 ^7>^-^^-(23)^ 

51 7a ^ £ 7b« #2:S>^, <#7] Jfl€*(21a, 21b)3 ^^o] u||*> 

*1 ^"71 ^>^-el^(23)* elAfl^l ^lcf. Aj-7] ^nf^a 3fl^i(14a) ^ #7l 3fl 
^^■(21a, 21b)* ^i^iLJL *f|7l*M >$ 7 ] js^l^ «^^#(5a, 5b)^ S.^, 
^7] #51*11 7l-^(lla)2] 5i ^"71 *^<8^(17a)^l S^* i^#*m3-. o]^ ttj-ej-, 

48-19 



1020030003807 ^*}: 2003/7/26 

#7l afll ^ m^l^ %^<£<3«(5a, 5b) 3 *HM zj-zj- #7l *fll ^ ^12 olcl^ 
<8 3#(19a, 19b H 4*1 ^£4. 

51 8a ^ £ 8b« ^S*}^, #7l H^fl^l^Bl *^^^l-(5a, 5b) 3 S.^, #7l 
«V£^1 7]^(lla)^ ^ #7l %^<^(17a)£) 3.^ #41 TlMH ^<3^(25)^- ^ 

W. #7l 711 °1B ^^^-(25)^: #7l ^n}^ 3flH(14a) ^ #7l sfl^s. 
(21a, 21b H *fl7m w>£^7l^ l^sH^M ^ 5£4. °H*1, #7l TflolH 

^^^(25)* a>£^7l^ ^ #41 TflolB £^^(27)1- ^^f. #7l TlMs 

£^^(27)^ #*K£S^(good step coverage)* iL°l^ ^^-71 # (deposit ion 

technique)* *>-§-^>^ ^*Kr 4l# 1"^, #7l TlM^ £^i°i-(27) 

X\<£ CVDOow pressure chemical vapor deposition) 7l#-§r ^>^-§><^ ^#t£ ^ &4 
. °H 44, #71 ^^#(193, 19b)^r #71 7)1 o]H £#4(27) ^*1 *B$| 

*!4. #71 711 o]E £#4(27)£- #Sl^e)Sn|0. S + olc}. 

#71 7)1 olH £^ni-(27) #41 ^12 iMefl^liH 3fl^il-(31a, 31b)* # 
7l ^2 i^ell^l^H 5)l^l-(31a, 31b)^r 44 #7l *U ^ *fl2 H^4^£| «r^^^# 
(5a, 5b)^ #^* 7}S^|2£S- ^£4. #71 ^12 5L£el)4^H 5fl^l"(31a ) 31b)* 
%^*\7] #41, #71 TllolH £#4(27) #41 TllolB 4^=4^3-4(29)* %^ ^S. 
5U4. #71 711 °1S 4-E.4^3.4(29)£r CVD #44^-5. ^4-& %6\ a>^-2i^>rf. 

£ 9a ^ 5. 9b# #2:4^ , #4 A}2 i£efl4^H afl^^-Oia, 31b)* 44 4^ 
ELS. Af-g-SH #7l TflolH ^^3^.(29)^. Aiz^H #7l *Hl ^ *fl2 S^^l^Bl 
#^^^#(53, 5b) ^1 #^-& 44 7>S.^ls^ *fli ^ ^2 711 o] 3 4^4^H 
(29a, 29b)* ^tr4. o]o]a] , <# 7 ) z\)2 M314^H sfl^-I-Ola, 31b)* *ll7lt!:4. 
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<#7] *Hl ^ *fl2 711 °1H 3fl€l-(29a, 29b)* ^ Hi3f£ *}-§-*}<*i #7] 

TflolH £*W27)* *]4*H ^7) TflolH #^-«* ^-71 Tflols ^m^- 

#7] afll ^ A}2 H^^l^Ei %^^^#(5a, 5b)^ zfrzj- 7}^12^ *fll ^ *fl2 

^ TflolH £^M-(27a, 27b)3f ^>*e^i #71 ^11 ^ ^12 <8^»(19a, 19b) vfl 

°fl ^ #^Kr *fll ^ *ll2 *>-!f TflolH 3^M-(27c, 27d)* i^^nf. °H 4^ , # 
7l ^1 ^ 7)1 olB. ^^-(27a)5l cf-i-^ £ 9b<>ll £^1€ wf^ Qo) sfr 7 ] *]..!=§. ^) 
olH #^-(27c)^ 3#th}. ^l^ ^7Hl, Aj- 7 ] *ll2 ^ TflolB ^(27b) 

^ ^"71 *fl2 ^ 7fl°]H #-^(27d)£) ^%t\. 

£ 10a ^ £ 10b# ^7} AM ^ *112 TflolH *l^-l-(27a, 27b)* 

^ ^^71^1 ^-o] wj-w^ Al~§-sH 711 olB ^^Wl^§(35a), *112 711 olH ^ 
s)]°H»(35b) ^ Ji^/^ell<y ^^#* iii/^Ellol <%*^£. ;£ 7 ] 

H]l ^ *ll2 ^ vj f TflolH ^#(27a, 27b) *>°H ^€ ^-§- ^efl^l ^(370), #7l 
*01 TllolH #^-(27aHl ^7] ^.Ello] <g<* (37c) o} al-tfl^ofl tgA^ ^ 

^^(37a) ^ ^"71 *fl2 TlMB #^-(27bHl ^l^^j-Jl #7l ^-f- =efl<y 
(37c)^ aVtfl^ofl ^ 2 ^^(37b)# 5L^th=K o]6ft c^H, *fll Til 

°1H ^]olA^( 35a )^ ^ofl a o v 7 ] ^^.^/H.sflo] ^s-(37a ( 37b, 37c)^ ^ * 
^# ^ ^^«(33)ol ^ oicf. 

H>2f £<>1 -^71 ^]1 ^Al^ofl TflolH ^-3- Aj. 7 ) 7,1 olH # 

^1 ^7^0.5. °d^^l 7l^r -g-ol^cf. 

-£ 14^ ^- t 1 ^^ ^12 ^AHlofl tcf^. ol^ TIMS H^^l^EiSl ^ig^olji, 

.£ 15^ £ 14^1 I - I °fl t4Hf #1^^1 ^^£olcf. c^7lA^ 3E 14^| n-H^l ^ #1 *H 
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^ ^ife 5. 10b^ -73:1- ^Cf. £ ^A|oflfe Aj- 7 | ^ 

<53> £ 14 ^ £ 15» ^S^S, £ ^Al^ofl ttj-g- ?^<>\5. ^}^-3] u>i^ 7 l- ^. 7l 

^1 ^AH^ £x$Q ti>£^7l^-(lla)4 ^Hr^M *\U ^ 7)12 tiV£^l 71^-1; (lib, 

llc)# ^-w)*Vcf. <# 7 ] ^ 2 ti>^l7l^#(llb, llc)£r #7] «-^^^(17a)^| 

7>^7>S]-i- #ofl 4 V 7l *fll ^ ^12 tiV£^7l^(Hb, llc)£r £ 14<^) J±<^ 

^-oi ^-71 ^£^7l^(iia)^- wfl^l^cf. ojofl rq-e^, ^7} *fli *V 

£^7l^(llb) ^ #7] f^] a>£^l7l^(lla) ^>olofl ^71 *fll <5>-f- TflolB ^^-(27c) 
^ ^7} H 31*1 ^3 %^^^(5a)ol *Hls ol<2}- p^Hs, #7] *fl2 

tiV£*fi7l^(llc) ^ ^71 «V£^l7l^-(lla) A}oHl Aj- 7l ^ 2 *>Jf TflolH ^(27d) 

^ ^71 ^12 H^^l^Ei *^^^(5b)ol ^HlS. 3#^4. 

<54> -S- ^Al^ofl 4^. C]^ 711 o]E S-i H^7l^Ei7> ^7} 1 ^AH]S>f 

^-1- *>-g-*H ^ls€ ^ 91^ 7>^^>cf. 4eH, ^ahhi ^ O]^ s.^ H 

<55> £ 16^- m ^JAHl^l TflolH S.^ H^T^E^ ^S^aL, 

£ 17^ £ 16^1 i - 1 <>ii 4-2}- #]*fl^ £ 16^1 n-n<^i 4^ $n 

# 5L lOb^l- ^Cf. ^- ^AHl ^Al Aj-71 ^2 AjAHlfil- tilJH^ 

<^ £ nH «V£^l7l^^ ^ ^ ^1^21 31*1^1 ojo^ *>o] ;g s.^ ^cf. tcj-eM , Aj- 
71 aV£^7l^o11 ^-^^ A^J-nV^- ^711^715. *>4. 
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<56> £ 16 51 £ 17* £ ^aHH 4^ Z}^2) 0>S.^l7]^ #7l 

^2 ^Al^cH]^ ^fli ^ ^2 tijri^l 71^1; (lib, llc)^ ^l^. o]6)] rtj.^ , 

#71 *fll ^ ^12 «>£^7l^l-(llb, 11c) ^>^1^1 ^ Tfl °1H *i^-(a single 

bottom gate electrode; 27e) ^ ^ H^^li^ %^^(5c)°l ^ 
31-^o.S, #71 H€*l^&| %^<^^(5c) #^1 tifl^l^ a o v 7 i ^ 711 

°1B #^-«-(27a, 27b)^r #71 ^ ^ TflolB #^-(27e)# -f^H ^i^ *}7l^ 

<57> ^AHHl 14s. O}^ TflolH S.^ H^N^ ^Al ^] X ^AH1<4 -^<^*V «j- 

^-§-*H «H <r Si-a-^r 7>^*>^. ^r^M, AjAHio]! 4^ o]fl 5.^ H ^*l 
iEl2] ^l^w^^oll ^*1 ^^>7lS t!:^. 

< 58 > #£*b h}<4 £0] ^AHls-ofl u^-e^ ofl^^tiVoKsoi; silicon on 

insulator) 7l^£l A>-g-^ol£ tIHH 3.^ S^l^i^* ^*}7l7f- -g^l^f. 

^-^-tr ^^l ^-g- ^ol £ TflojH ^d^# 711 ol B ^71^ 0.3. 

^^^171^ ^ol -g-o^l-cl-. 
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<HS. sH-SJ 7] ^-(semiconductor pillar); 

# 7 | e^^l^El ^ ^71 A>o]^ ^<*-g- ^-f^L, #7l 

3 ^ ^1:* ^VM-S] #-»f 7fl°lB #^g- 5L^>S), #7l W t)M 

B £^gr ^"71 <5>^ TflolH 3*1^ ^71 H^^l^El %A^^O. S ^ ^^=1 

1^^-* 2] 

*n i %hi 5^*1, 

^-71 ^o]5L ^7} B^^i^E-i %^<^^^ <g 

^ ^>S.^1 7l^( a single semiconductor pillar)°]5q, #7l 3<H5. *fM*^l *>■¥- ^1 
°]H ^^--B- ^ ^Hr #^"(a single bottom gate electrode)^ ^ASr ^°-S- 
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[^^J- 31 

#7] **°]5L *V^^ ti_V£^ # 7 j JE^fl^^Ei #^<^£] 1iH<^ ^ #7} 

#7] B^liEl ^ ^ * ^1 ^ *fl2 H^fl^^Ei §^ ^ ^ 1:5. S-SM^JL 

(divide) ^-71 ^ Tfloje ^ n gj ^ 2 ^w. TflolB *i^M-3. friiM^lfe ^ 
4] 

*ll 3 &°H, 

^7} ^o]S. §>M-51 TIME ^71 >H1 H^l^l ^<g«o] 

7>^^| =^ afll #JjL TflojH ^ *fl2 B$*]^Bi ^ ^ 21 7>S.^S 

^ *12 W TflolH > a> 7 ] ^! ul ^ 2 #JjL TflolH 3^1-8: ^ #7l 

*fll ^ ^2 ^ 7^1 B %*}JL, ^7) 41 ^ Vj f 711 ojE ^3 <£ cj-s-o. a o > 

71 *fll ^ TflolE ^<>J ^^JI, AV 7 1 ^ 2 #J=L TIME CJS-^ 

^71 *112 TflolB ^#*Kr 3# f^S *>fe o)^ TflolS S-^ B 

5] 

*fl 1 %H1 5^^, 

#7] ^o]£ tiVB^) 7l^ #7] B^l^Ei ^cgcdoj ^ ^ 

TflojB #^J^# 7}3,x}^ ^ ti}B^l 7l -^(central semiconductor 
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pillar)4 o^e^i #7l ^# «V£*ll 7)^-$] <$ gofl z}-z}- ufl*^ ^ ^ 2 tiK£*fl 

7|-^#^- 5L^V£], #7l ^11 ^ ^12 7]^1- A>o]^ a o V 7 ] E^*]^ ^-^o^ 

#7l Mh£*l) 7)^o]} o^^fl z? ^ ^(separated) X)l ^ *fl2 B^liEi %#<3<3 

^iJ-^JLCdivide), #7l ^ *fl2 tiV^l 71^1- a>o]^ av 7] ^ Tfloje ^ 
^ #7l aVi^l 71-^ofl o^fl ^ afl2 ^ TflolH ^#JeL £-^£J 

6] 

#7l *VM-^ >1MH 3l^£r #7l *)U B^^liEi ^<3<^ #-¥-1- 

7^1=^ afll #-*f 7l)olB ^ ^ #7l *fl2 #-^» 7>S.X1 = 
^ *D2 #^ TflolH #^8r , #7l afll £ ^12 #^- 7flo]H ^ #7l 

*Hl ^ ^12 5}^ TflolH ^*}JL, #7l *fll #JjL t)MB <# Aj- 

7) m ^ TflolB ^4 #7l ^12 #^ 711 ©IB 

7] 

XI 1 %H1 $H>H, 

#71 ^OJS- «V£*fl 71^ #71 H^l^i %#<^^ £ #71 ^ TflolB 

«S ol^ 7flolH £i B^l^el. 
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8] 

*n 7 a<>h, 

a\ % A2 *%*m ^ Tfloje 3^-1-^ s^vsi, ^-7i am ^ ^12 

9] 

^"71 «-#<£<* tf-M wll^slzi #7l s^^liEi «-^<S<*; 

^ *fl2 B^l^ «-^<^^#S (divide) ^"71 %^<3<*aZj- ^#*>5l, #7} 

m ^ *112 H^l^ a o V 7 ] ^^^O.S-^-Ei o]^£) £ ^. *fll ^ 

2 B^S^l^Ei *l*l^--& *}^A] 7l^(central semiconductor pillar); 

^-71 *fll B$*1^E) ^ ^"71 %#<3<3 A>o]^ cgq^ ^^J7 ) ^-71 % 

^7] A]l H^l^E) ##<£<* ^ #71 tiVE^l 71^-A^.^-Ei 7^U <5l-f 

#71 ^12 H$*1^E| %S&<i<X ^ #7l A>olo| cgo^ ^ 

A oM *fl2 H^^l^Ei ^ #71 ti_V£^l 71^-^S^Ei A}2 ^ Til 

°1H 
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«=^4 3#*Hr <£ 5Hr *fl2 ^ 711 o]H #^M- ^-71 *fll ^ ^12 # 

Til ^-^-i-^ AA %7\ A\ ^ ^2 TflojH ^^1^ ^^°-S. 

7llo]E S i B^l^Ei . 
10] 

^1 9 *&°\] 91°]*], 

^7) ^ tiVE*l] 7l^4 ^7l #^<3<^ S^ofl dL7>^-e) 1-^ 

£fe ^ ^ AS o)^ 7|] °] j= £i B^^jiEi . 

[3^*8- 11] 

#71 ^<3^ ^--^it}- s^o.^ ^ o]^ TflojH 5.^ H^^l^Ei. 

12] 

^ 9 A^H, 

A oM afll ^ ^12 TflolH #^1- A]-olo) Aj- 7 1 ^ ^2 3g-^<£ 

^1-4 ^"71 ^ ^£^1 71-f-ofl ^ J^o] Cg<*j; 



48-28 



1020030003807 #3 2003/7/26 

#7j m #-f 7^1 o]b ^l^MI °]^*}JL #71 ^-f- J=31<d ^tfl^ofl ^*1*V 

#7l *m h^I^e] sm^^h H#€ *fli ^ ; ^ 

^ #7] ^12 H^^l^Ei *§#^ ^12 ^-§- Cl SL^Rr ^* ^^SL 

S ^ °1^ Tfl^lH B^l^l . 

13] 

ShESfM^sl ^cg^6fl *g#sH «-#<3<*^g- $3*Hr ^V^-ele]-; 

#71 #^<3*j #^-ofl ufl^slul #7l ^^^uzf ^x)^ H^^l^Bi #^<3^; 

#71 B^l^i *#«3^ <£ ^s-c^l Zj-Zj- «fl^l£lJL #71 ##^^3f ^#*>^ 
*Hl ^ *«2 SKE^l 7l^#; 

#7l %^<3^£| f^^T"* 7>S^5l #7l H€*l^ %#^^^- *f|l 

^ ^12 H^fl^l^El (divide) #7l §#<3^*r ^^s), # 7 1 

^11 ^ ^12 H^^l^Ei %#<^«tol #71 t^^^ s ^ oi^si^s. a o v 7 i *J 

2 H^l^ §# ^ ^ *l*l*rfe- ^# «K£*11 ^(central semiconductor pillar); 

#7l B^l^l £ #71 4^*8^ A >°1^ <3^-§- j1, #71 %# 

^ , #71 *fll BSH^l^ %#<^, #71 afll uVjESfl 71^ ^ #71 «h£*ll 71^ 

#7l *fl2 B^^l^Bi ^ #71 %#<g^ A>olo) cgojo. 5fl o. J1( ^ 7 -| ^ 

#71 *fl2 B^H^l^Ei »^<8^, #7l *fl2 «V3£^ 7lf- ^ #71 ^ #51*fl 71 
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#7] Xll B^^l^Ei *^<8«^ #-^» 7fS^SjL #7] X|l ^ Tflol^ ^^-o) 

^SRr <£ cj-s.* XI 2 ^ XHH #^8r 3.^}S\ , #7} XI 1 ^ XI 2 # 

Til o)e 3^*£r ^ #7l XI l ^ XI 2 *HjL 711 °m li^r s^ios. 

°1^ XMH. B^l^l . 

[^T 1 * 14] 

XI 13 %H1 &<X*1, 

#7l ^ «K£X1 71^4 6}4rZ]*\ #7l XI 1 ^ XI 2 a>£Xl 7l^#Jil- ^SRr # 
71 ^ ^ ^ a^#<Hl ^€ ^-g-^ lr^# <^«l-# iX S^>^, #71 4i7>^-^ 
Sr^S #7l «V£X1 71^-4 tf^ £#^-ir ^ v fe 3* ^^SLsL is\^ o]& XM 

B S-i B^l^iEl . 
15] 

XI 13 *<M1 5U°H, 

^"71 i^El^ ^t&S: #7l &§<iq4\ Ell foil ^^5}XM" 

#7l ##o§^°] #^Jit} ^ 3}^ f^os. ^ o]^ XI ^1B BSfl^l^Ei. 
16] 

XI 13 *<H1 &<X>M, 

#71 XI 1 ^ XI 2 XMB ^^M" ^. 7l gj ^ 2 B^^l^El %#<§ 

°Vi:5W #71 ^ «>£X1 71^X1 ^£ W =eflo] <3<*j; 
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^ A o V 7l ^1 B^^l^Ei #>£<8^ ^ ^7l ^1 tiK£*ll 7l^ofl ^^51 ^1 ^o_^ cg<*; 

^71 ^]2 TflolS *i^H| #7] ^ ^eflo] <3<*°1 aVcfl^ofl 

tt #7] H^^Ei *^<g<3 ^ ^>7l *fl2 ti>£^jl 71^-ofl *fl2 

17] 

# 7 ) H^^l^Ei #^<^ ^ ^7] A>o]^ cgcri-g. ^- 7l 

^ , A o V 7] H^l^Ei * , ^7} *fll 71^ ^ *fl2 aV5L^l 7l^0.3LJfE| 

# 7 | e^fl^^Ei %^cg<*^ AVw.^. 7>^^1 s j7 AV 7l ^« ^olE 

^#*Rr ^ ^1 ^ ^12 AVtL 711 olH , #7l *fll 

^ ^2 ^ 711 ojE #^^8r ^"71 afil ^ A]2 Hli^ll 7l^# A>olofl tiU*]^ s£ 7 ] *} 

TllolH ^1^ *>^r 711 ole 2-^ HSS^l^El. 
18] 

*11 17 %H1 5^1, 
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£3 l-^-§- <^€~§: 3 Its}£l , ^-71 ^7>^el ^# ^<*^ ^7} «>51^7l^4 
19] 

^ 17 %H1 Sl^l, 

^71 ^ ^ ^ ^-^iHl ^ ^^o_S. *}±r 7flo]H 5L^ ^7]^B]. 

20] 

^1 17 %H1 5a<>H, 

^7l ^ ^2 ^ 7flo] S X^S. ^ojcq A o 1- 7l H^^l^Ei ^ <3 ^ ^1 ^€ 

-*7l ^111 ^ TflolH *1^>JL ^71 = 3]°J ^-Ufl^ofl 

^"71 S^liEl %^<3^ ^ ^-7] ^11 wViE^l 71^^] ^1 cg^ ; ^ 

^ ^7) m^^l^Ei *^<3^ ^ ^71 ^2 ">£^1 7l^o]| ig^^ ^ 2 ±^ cgcd-g- t\ 

21] 

ti>£^l7l^: ^ 0 H] *fll 5)^^-, ^ *}Jf S>J=n}^3.^ ^^j-JI, 

^-71 S>cp].^^n}. j ^- 7 ] a> £ ^n| ^ ^-7] *f) 1 5) ^ ^ #7l ^ 

£^l]7l^ ^^<^^3f ^#*Hr ^M-Sl «V£*11 7]^--g- ^^5>ZL, 
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^ ^71 tiV£^7l^# <2^i>-5. *]Zj-*H A J"7l ti>£^l 71^4 ^ 

A oM *fl^ ^3 *1l7^H >^7l H€*1^3 ^cgcrfo] oVeflo]] 

^-71 <>±E-^ ^<*-|- ^H-f^r ^12 3fl^# ^*>JI, 

-8-71 ^-71 *|12 ^-g- ^#A]7l^ el 

*1^E| ^Jfofl ^71 <£^% <3<*# cfA] 

^"71 #7) #^<3^ ^-<£ ^ ^1-71 tiV^xfl 7)^ 

^"71 3flE^^H ^7] ^<m°] ^» 71-S.^S^Ai #7} 

cHe-^ ^^sf ^^1^ ^VM-^ TflolH #q-g: ^-X\d\] Aj-7] 
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22] 

*fl 21 %H1 5fl<>H, 

[3^* 23] 

^ 22 ^Hl &<>H, 

A o v 7l te^l^ ^B]^- 7fl = n>^-^-(SiGe layer)^ ^-8: ^ *}±r °) 
24] 

^ 21 %H1 5fl°H, 
25] 

*fl 21 *<H1 &o^, 

^7l ^ sr>^ D>^a^ ^^nvo^ ^*Rr ^-g; ^ SLS. *}±r 
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26] 

*ll 21 %H1 SU^i, 

#7l *H5L tiVSl^ ^#<*Rr 3£r 

A oM *>-f ^£4i3 D -t, #7l tLVj^m ^ #7] *fll Sl^^ <£4=-2\<L3_ sflE^ 

«H #7l tiV£^)7l^ ^#^71^ ^^S>J1, 

#7l *-g; AjEfl^ ofl3X]^A)^ A^j- 7 ]## A}-g-*}o} tiV£^ #^5. *fl^r ^-fr 3. 

27] 

*fl 26 9lo]^, 

#7l #7l W>£^1 ^fl^-71 *H1, Aj- 7 j tiV£*U7m i^Hl #7l «V 

£^71^ tf-g. 5LAi^^- ^ ^r°J^ i*}^ 1-^1- 

28] 

26 ^oH, 

#7l #71 «V£31 l^S. *fl^ 

#71 #2} ifltas. #6fl AjBfl^ ^l^l^Al^ A^# 7 l^o. A>-§-^ «flH] <2hE*ll 71^ 
* ##^l7l£l, #71 oflul til-JE^ 71^ #71 *^g- #^1 ^#£lJl, 

#71 ofl«i y> £ ^i 7]^# t^el^H ^"71 ofln] uVe^I 7l^ ^^f-^g- 

#71 oflH] a>£^l 7l^o]l *^1 ^^til» 71J1, 

48-35 



1020030003807 #^ Ua}: 2003/7/26 

29] 

*l| 28 

#71 1^^^ of a^. 7>i# A>-g-«H 900 M £r!E°ll*| ^*l*Hr ^ 
^ °1# 711 °1B SLi H^^l^B^ afl^nHi. 
30] 

^1 28 ^Hl &<>H, 

A o v 7l <£5\£\±r ^dt 7>^# A>-g-*H 600 °C vfl*] 1000 "C^l ^.Sl^H ^a^Kt ^ 
31] 

*l] 28 ^ 5a<>1^, 

^71 <£5\^±r efl°H«- A>-g-^c^ AjAl^ ^.g- ^CLg. TflojE ^ 

32] 

*ll 21 *<M1 &<>H, 
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33] 

^ 21 %H1 5a°H, 
34] 

A 21 5U°H, 

-*7l *fll Sj^Sj- ^Blo] ^7]^ SK£*fl7m3 ^ ^Hl ^7l <aci5J <3«3# ^4- 
^"71 *fl2 S]^^ #7} B^l^l <3<^ %.X\6\] 

35] 

*)1 34 &<>H, 

36] 

*fl 21 %H1 
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TflolH #^h§- ^>l^°g *}^r*}<^ ^7} H^l^B] ^ ^ 
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